One of the effects of increasing longevity and corresponding changes in epidemiological profiles is an increase in the prevalence of multimorbidity (defined as the presence of two or more chronic conditions, or morbidities, in the same individual). Multimorbidity increases with age and is more common among women and individuals of lower socioeconomic status (5) . Multimorbidity is associated with greater disability and mortality, worse quality of life and more frequent use of health care services (6, 7) . Individuals with multimorbidity are more likely to report treatment burdens due to poor coordination between providers, which in turn imply greater financial costs, lower adherence to medication regimens, and difficulty initiating and maintaining lifestyle changes (8) . Providing treatment for individuals with multimorbidity requires health systems to shift their current focus to foster a patient-centered approach that will reduce adverse consequences, overtreatment and higher medical costs to a minimum (9) . Achieving such a realignment can be a challenge given that most health systems are structured to provide treatment on a disease-by-disease basis (10) .
A number of different strategies have been proposed to prevent and control non communicable chronic diseases, most of which include elements that range from primary to quaternary prevention (11) . In addition to strong public policies to reduce exposure to risk factors such as tobacco, alcohol, and poor dietary intake, national NCD prevention and control strategies are increasingly incorporating health system interventions (12) . Strengthening the role of primary care (PC) by expanding its multidisciplinary scope and enhancing coordination with other levels of the health system has become one of the most salient approaches, especially in light of the 40 th anniversary of the Alma Ata declaration on Primary Health Care (13) .
Nonetheless, few cross-country studies to date illustrate the relationship between a country's primary care approach and its impact on helping individuals manage chronic conditions, especially when they are afflicted by more than one (2) .
In 2013, the Inter-American Development Bank (IDB) financed the collection of nationally representative data on chronic disease prevalence and patient-reported measures of their PC primary care experiences in each subregion of the Americas, to wit, South America (Brazil, Colombia), Central America (El Salvador, Panama), the Caribbean (Jamaica), and North America (Mexico) (14) . Together, these countries make up nearly three-quarters of the estimated LAC population of 525 million.
The purpose of this study is to describe patterns of multimorbidity in the six countries surveyed, characterize patterns of association between multimorbidity and primary care experiences, and assess the extent to which respondents with multimorbidity feel they receive adequate and appropriate primary care, have confidence in managing their health condition, and are able to afford needed medical care.
MATERIALS AND METHODS
This study analyzes cross-sectional data collected as part of the IDB's international primary care survey conducted in 2013/14. In each country, a national sample of the adult (18 years and older), non-institutionalized population was selected from a nationwide list of households and interviewed by telephone. Both cell phones and landlines were included, making it possible to obtain representative samples from rural as well as urban populations, for a total of about 1,500 interviews per country. The survey instrument was an adapted version of the questionnaire that the Commonwealth Fund has used to survey several high income countries (OECD) since 1998 (15) . The questionnaire was translated, adapted, pre-tested, and adjusted to improve comprehension (14) . The Random Iterative Method (RIM) was used to generate survey weights that balance the age, sex, socioeconomic status, education and household size distributions based on recent census data in each country (16) . RIM helps to reduce potential selection biases, resulting from non-coverage or non-response. Further details can be found in previous publications (14, (17) (18) (19) .
Study variables
Chronic conditions were enumerated by self-report. Respondents were asked whether a health professional had ever told them they had one or more of the following conditions or risk factors: arthritis, asthma, cancer (any type), depression, diabetes, heart disease, hypertension, and/or high cholesterol. These are among the most common risk factors and chronic conditions in LAC (20) . We created an index that represents a count of the number of chronic conditions each person reported and created a categorical variable reflecting that index, with no conditions (0, reference), 1 chronic condition, 2 chronic conditions, and 3 or more chronic conditions.
People's primary care experiences were assessed using 15 self-reported items in accordance with previously validated methods (21) . The items represent attributes of effective PC (accessibility/ absence of barriers to receiving care; longitudinal/continuous care; coordination of care; and primary care provider communication, interpersonal relations, and cultural competence) (22, 23) . The list of categorical responses (always, almost always, rarely, never) was then coded as a binary variable to represent negative experiences or problems (rarely/never categorized as 1 vs. always/almost always coded as 0).
Data analysis
We evaluated the association between a respondent's PC problems and degree of chronic disease comorbidity with a set of outcomes important to chronic care management: high out-of-pocket (OOP) expenses (since expenditures are reported in local currency, this measure was operationalized as whether the individual reported spending more than the country median for OOP payments during the past year), reported difficulty paying medical bills, seeing three or more different physicians in the past year, received healthy lifestyle advice (a health professional provided advice on diet, physical activity, and avoiding tobacco), had kept basic preventive exams up to date (blood pressure checked in the past year and cholesterol checked in the past 5 years), had confidence they could manage their chronic condition, and self-rated their health status (dichotomized as fair/poor health versus excellent, very good and good) as an overall measure of well-being (24) . Multivariable analyses report Incidence-Rate Ratios (IRRs) from robust Poisson regression because the outcomes analyzed are binary but their prevalence is relatively high (generally over 10%), and alternatives such as logistic regression would likely overestimate the magnitude of associations between variables (25). All models additionally control for sex, age categories, educational attainment, and private health insurance (in most cases, supplementary to public coverage). Country fixed effects (with Mexico as the reference category) control for unmeasured time-invariant country characteristics (26) . All results take into account the sample design and include final sample weights.
Ethics approval
The study received human subjects and ethics council approval from research review boards in each participating site, and from the IDB (14) . Informed consent was obtained from each respondent before a telephone interview. All personally identifying information was removed from survey data prior to analysis. The complete de-identified dataset is publicly available from the IDB: https://publications.iadb.org/handle/ 11319/9095.
RESULTS
Self-reported multimorbidity (defined as having 2 or more chronic conditions) ranged from 12.4% in Colombia to 25.1% in Jamaica, whereas the prevalence reported by respondents in Mexico (14.4%), El Salvador (15.5%), Brazil (16.8%), and Panama (18.3%) was intermediate (data available upon request). The mean age among all respondents was 40.3 years (SD 0.2) but rose as the number of comorbid conditions increased (Table 1) . Although women made up about half of the total sample, female respondents comprised higher proportions of the total who listed a greater number of comorbidities. Educational levels were relatively low overall, with 40% of the sample having attained a secondary education or less. People with less education had more comorbid conditions. A large share of the respondents (43.9%) had high OOP and 18.5% had trouble paying their medical bills. About a third of those surveyed had seen three or more physicians in the previous year. The proportions of adults with high OOP, problems paying their medical bills, and seeing multiple doctors rose as the number of concurrent chronic conditions increased. About a third of all respondents had received healthy behavior advice and 36% were up-to-date with preventive exams, but the proportion was higher among those with more multimorbidity. Among those with at least one condition, the majority (84.6%) reported having confidence in being able to manage their conditions, but confidence was stated more frequently by those who had fewer medical conditions. Higher degrees of multimorbidity were associated with larger proportions of individuals reporting a health status that was only fair/poor. Among those with three or more conditions, 51.6% reported having Original research Macinko et al.
• Primary care and multimorbidity fair/poor health compared to 39.49% among those with two conditions. Different health conditions follow different patterns of multimorbidity ( Figure 1 ). Over half of the individuals who reported having asthma reported having this condition alone. For all other conditions studied, multimorbidity was common. Among interviewees reporting depression, hypertension, cancer or high cholesterol, around 30% had only these conditions. The proportions citing only arthritis, diabetes or heart disease were even smaller (some 20%). For those reporting cancer, arthritis or heart disease, over 30% had an additional three or more conditions.
Results displayed in Table 2 show that higher numbers of concurrent health conditions are associated with greater difficulty accessing health care, such as scheduling an exam, and challenges related to continuity of care, such a usual source of care. Differences were less marked for indicators of patient centeredness. Respondents with greater degrees of multimorbidity more commonly reported long waits for a diagnosis, but those with fewer health conditions reported more difficulties related to care coordination by their usual source of care. In general, those with no health conditions had fewer PC problems than those with any conditions.
Results from regression analyses ( Table 3) highlight that, compared to those with no health problems, individuals with at least one condition had more difficulties paying for their medical care (i.e. having high OOP, trouble paying medical bills) and were more likely to consult three or more physicians in the last year. For example, adults with 3 or more conditions were more likely to report having higher OOP (IRR=1.5) and problems paying for medical bills (IRR=1.8) compared to those with no conditions. Compared to those with no conditions, respondents with multimorbidity were more likely to report that their overall health was only poor/fair health: IRR=3.1, for those with 2 conditions, and IRR=4.0, for those with 3 or more. On the other hand, those with multimorbidity were more likely to answer that they received lifestyle advice (IRR=1.9, for those with 3 or more conditions) and were more likely to say they were up to date with preventive exams (IRR=2.1, for those with 3 or more conditions). However, compared to those with only one chronic condition, respondents with more were less likely to have confidence in their ability to manage their diseases.
Regression results were used to generate predicted levels of outcome variables (Figure 2 ). The findings indicate that respondents with more chronic conditions were more likely to have financial difficulties, which were further exacerbated among those with less satisfactory primary care experiences. There were also important country-specific differences; individuals in Brazil, Colombia, and Panama reported fewer financial problems than respondents in the other countries, regardless of the severity of multimorbidity or primary care problems.
DISCUSSION
In this analysis of a representative sample of adults in six Latin America and Caribbean countries we found that non-communicable diseases are common, with nearly 20% of respondents reporting 2 conditions, and 10% reporting three or more conditions. Most of the examined conditions occur together with others, and diabetes and heart disease are the two problems most often associated with other conditions. Results further show that those with chronic conditions and multimorbidity had more frequent encounters with the health system, which provided some benefits, such as more visits to doctors, better guidance on lifestyle modification and a greater likelihood of being up to date with preventive exams. However, more encounters with the health system entails greater expenditures and higher reported problems paying medical bills even in the countries where healthcare coverage is universal and free of charge at the point of care.
The prevalence of multimorbidity varied substantially across these countries with rates reported in Jamaica almost double those in Colombia. Comparisons with other studies are difficult given methodological differences in measuring multimorbidity (27) . A recent study of Brazilian adults found that multimorbidity (based on 14 conditions) was 24.2%, similar to the 24% reported here (28) . Another study based on the WHO SAGE data estimated the prevalence of multimorbidity at 21.9% (based on 8 conditions) in six middle income countries (China, Ghana, India, Mexico, Russia and South Africa) with differing health systems (29) . The findings presented here confirm previous studies suggesting that the prevalence of multimorbidity increases with age (30, 31) , is higher among women (30, 32) , and is more frequent among those with lower SES (30, 32) . Besides confirming these relationships, this study points to the need for health care systems to adapt to rapid population aging. Furthermore, growing numbers of women will have multiple chronic conditions, which are often associated with disability and worse quality of life (33) . Even though women generally use health services more frequently (34) , which can increase the number of diagnoses, they also tend to be more exposed to poverty and obstacles to adequate treatment (35) . The higher burden of multimorbidity among lower socioeconomic groups is particularly important to note as these groups also tend to have greater health care needs, which can lead to impoverishing, and even catastrophic, healthcare expenditures (36) .
Even though some of the increased contact with providers can prove beneficial, our results suggest that the benefits depend on the performance of the health care system, whereby those with worse primary care experiences are less likely to report benefits. In fact, individuals with multimorbidity report greater problems with fragmentation of care because most health care systems still tend to be organized around the treatment of single diseases or risk factors. In our sample, only 36% of respondents with three or more conditions reported having a usual source of care, compared to 57% of those with no chronic conditions. Besides encountering problems related to the Original research Macinko et al.
• Primary care and multimorbidity continuity of care, those suffering from multimorbidity also cited more trouble accessing care, reported a greater proportion of missed exams due to scheduling, and experienced the absence of patient-centered care, with visits too short to address their concerns. These negative experiences reflect major challenges that require substantial health system reorganization.
Changes to improve access, patient centeredness and coordination will also have to tackle healthcare financing. Our results indicate that multimorbidity is associated with greater financial burdens, including difficulty paying for medical treatment and being more likely to have high out-of-pocket expenditures. These results are similar to those described by Lee and colleagues when analyzing middle-income countries using WHO SAGE data (29) .
We found that most chronic conditions, except for asthma, cluster with other diseases, a result consonant with other studies (28) . Asthma, which is relatively common in the Americas, does not share a similar etiology with the other chronic conditions selected for analysis, which helps explain the lack of co-occurrence. In contrast, diabetes and heart disease are the conditions most commonly clustered with others, and more than 80% of the adults with these conditions had coexisting morbidities. Patients with diabetes often share a cluster of common risk factors, such as unhealthy weight, poor diet, hypertension and sedentary lifestyles, which are also associated with heart disease (37). We found, as well, that conditions like cancer, arthritis and heart disease often occur jointly with three or more additional conditions. These combinations create challenges for adults with chronic conditions to receive accessible, appropriate, and high-quality care. Scheduling and waiting for a doctor's appointment and waiting to receive a medical diagnosis are often reported by those with multimorbidity. For other primary care indicators, the main difference observed was between those without any reported chronic conditions and those with a first diagnosis. Even those with only one chronic condition reported some difficulty asking questions and understanding the information provided by their usual care providers-both of which are essential for managing their conditions properly. People with chronic conditions report worse self-rated health, which underscores the negative association between multimorbidity and quality of life (38) . We find that nearly 50% of people with three or more chronic conditions report having poor/fair health. Therefore, it is important to better understand the difficulties encountered in managing these conditions and thereby develop and implement interventions to improve quality of life. While contemporary examples are limited, the bulk of the evidence suggests that chronic disease interventions will be more effective and sustainable when they target upstream influences affecting risk factors and integrate the range of care with health systems whose foundation is strong primary care (39) .
This study had several limitations. Prevalence counts of chronic conditions were obtained by self-reports of diagnoses and measures of disease duration were not included. Under-reporting of chronic conditions varies according to socioeconomic characteristics, such as educational level and access to health insurance, and may have influenced some of our findings (40) . However, when we evaluated these relationships in multivariable models, we were able to discern an inverse dose-response relationship by educational level similar to that observed in other studies. Survey questions on chronic conditions did not elicit information on the severity of the condition, which also could alter the frequency of interactions with primary care and overall health care experiences. There is no standard definition of multimorbidity or the inclusion of conditions (27) . We therefore selected a combination of eight conditions for our analysis, because they are common health concerns in the region. It is possible that using such a small set of chronic conditions underestimates the true prevalence of multimorbidity. A further limitation may stem from the fact that our data are cross-sectional, as a result of which the possibility of reverse causality cannot be ruled out. For instance, our findings suggested that multimorbidity was associated with more physician visits, but it is possible that more frequent medical encounters simply increased the chances that chronic conditions would be diagnosed.
This study focused on the experiences of adults in six countries that were selected as a purposive sample; therefore, the results cannot be generalized to other countries in the LAC region. The survey had relatively low response rates -Brazil (40.7%), Colombia (29.0%), El Salvador (43.8%), Jamaica (31.1%), Mexico (31.0%), and Panama (33.8%). Nonetheless, these levels are expected given the study design, are comparable to similar studies (41) and lie within the expected parameters of a minimum of 20% established by the Commonwealth Fund (42) . We used survey weights so the results were representative of a larger sample, but it is possible that individuals included in the analyses differed systematically from those who did not participate, including those who did not have a telephone, were hospitalized, or were too sick to respond to a telephone survey. Even so, access to telephone, particularly cellphones, has increased dramatically in the region. Except for Jamaica, the number of cellphones per capita is higher in the countries surveyed than in high-income OECD countries (14) . Under-coverage of those who have worse health should underestimate multimorbidity estimates and therefore our general findings should be seen as conservative.
Self-reported multimorbidity is relatively common in Latin America and the Caribbean. Clustering of chronic conditions makes it difficult to adequately manage them given that health care systems, health professional training, and clinical guidelines tend to focus on treating individual conditions. Providing adequate care for the expanding number of multimorbid patients will be a challenge for societies that are experiencing rapid population aging, compounded by economic and health system challenges. As health systems move toward consolidating universal health coverage, they will need to assign priority to improving primary care that enhances patient centeredness, facilitates coordination of services, improves health outcomes, reduces costs, and improves the quality of life.
